Alteration of cGMP metabolism during chondrogenic differentiation of chondroprogenitor-like EC cells, ATDC5.
Guanosine 3',5'-cyclic monophosphate (cGMP) has been recently reported to be involved in bone formation. ATDC5 cells were used to investigate cGMP metabolism during chondrogenic differentiation. Natriuretic peptide receptor (NPR)-A and NPR-B coupled with guanylate cyclase (GC) mediate biological functions of NPs, whereas NPR-C uncoupled with GC is thought to be the clearance receptor for NPs. The amounts of NPR-A, NPR-B, and CNP transcripts were increased but the amount of NPR-C transcripts was decreased in association with the chondrogenic differentiation of ATDC5 cells. CNP, a specific ligand for NPR-B lets ATDC5 cells accumulate great amounts of cGMP, revealing NPR-B as a dominant biological receptor through differentiation. cGMP hydrolytic activities of PDE1 and PDE5 existed in ATDC5 cells, and the activity of PDE1, which is stimulated by Ca(2+) and calmodulin (CaM) was major of them. Total cGMP hydrolytic activities as well as the amounts of PDE1 and PDE5 transcripts were enhanced during chondrogenic differentiation. Therefore, cGMP production and hydrolysis, cGMP metabolism was considered to be activated in association with chondrogenic differentiation of ATDC5 cells. These observations may lead to a better understanding of cGMP in the chondrocytes where bone formation occurs.